Spontaneous Resolution Introduction
). This phenomenon is conceptualized by continued longitudinal growth of the noninjured physis adjacent to the bar, overcoming the bar (breaking it loose) [13] . The process has also been likened to "a small bridge letting go, like a piece of taffy" [4] . With resumption of growth the osseous bar is left behind in the metaphysis [3, 14] . Presumably, normal physis grows latitudinally, occupying the site of the previous bar.
It would be logical to study this phenomenon by expressing the bar as a percentage of the total physis. In 1969, Nordentoft [13] conducted a series of experiments on dogs and rabbits, one of which was piercing the physis with 3-to 5-mm drills. He concluded that destruction of up to 10% of the physis "did not ever result in permanent arrest of growth." Both Bollini et al. [1] and Kershaw and Kenwright [9] Nordentoft by stating that a bone bridge of less than 10% of the overall surface of the growth plate may spontaneously break, with no adverse effect on length. Bowen [3] estimated that bone bridges of "less than approximately 7% of the growth plate" may break loose. Jaramillo and Shapiro [7] state that physeal growth can overcome "very small" bridges and allow normal growth to occur, but only in the first 6 months following physeal fracture. None of these statements (other than by Nordentoft) were supported with scientific evidence. Also note that the bar illustrated in Fig. 36 .1b broke loose sometime between 12 and 15 months after fracture (Fig. 36.1c) . Conversely, the size of the smallest bar that has progressed to com- plete closure has also not been determined. In a personal case, a 4.5% bar of the distal tibial physis (Fig. 11.6f ) did not break loose, and progressed to complete premature closure (Fig. 11.6g ). Information presented on biodegradeable implants across the physis (Chapter 6), has some relevance to this discussion.
Case reports of spontaneous resolution include three from the distal tibia [2, 5, 6] , one from the distal femur [10, 11] , and one from the proximal femoral capital physis [8] . The ages of these patients at time of fracture were 4 years 11 months [5] 
Forme Fruste Bar
A post physeal fracture cartilage disturbance which masquerades as an incomplete bar, may cause relative shortening (Fig. 36.2 ). This could be called an atypical or forme fruste bar. This phenomenon is uncommon, may cause angular deformity, and may resolve spontaneously (Fig. 36.3) . The longitudinal length of the cartilage in the metaphysis is related to the duration of time between the insult and imaging and is similar, if not identical, to a vascular insult of the metaphysis as depicted on Fig. 2.8 . Histologic analysis confirms the presence of hypertrophic physeal chondrocytes in the metaphysis, which represent an interruption or delay of enchondral ossification [12] . The type of insult (single event or repetitive) along with the morphology and location of the cartilage abnormality, may be predictors of subsequent true growth disturbance [12] . Internal fixation pins temporarily placed across a physis may result in abnormalities resembling tiny bars (Fig. 3B.5e ) or established bars (Fig. 30.9d, e, f,  g ). They may subsequently show relatively normal growth, yet with residual minor relative shortening and angular deformity (Fig. 3B.5f ). One explanation would be that the bar that formed following pin removal temporarily inhibited growth, but broke loose to allow normal subsequent growth.
Author's Perspective
Physeal bar spontaneous resolution is poorly defined, little researched, infrequently described, and may be underreported. After personal involvement in cases described in Figs. 3B.5 and 36.1, considerable experience with bar excision, and review of the literature, I conclude that a bar of greater than 5% of the total physis will not spontaneously resolve and I would proceed with alternative treatment. A bar 5% or less could be observed a short while, but not long enough to allow deformity sufficient to require osteotomy. In making this decision, the age of the patient, the amount of growth remaining, and the site are obviously important. A young patient with actively growing physes might have the best chance for spontaneous resolution (note the ages of the patients illustrated here and in the literature are all ten years or less). 
